Introduction
Sugar-sweetened beverages (SSBs) are a leading source of added sugar to the diet for adults and children in the United States (1) . The consumption of SSBs is strongly linked to obesity (2) (3) (4) (5) , though some studies have found null results (6) (7) (8) . On a given day, about half of adults and two-thirds of children consume at least one SSB (1) . In recent years, SSB consumption has begun to decline (9) ; however, rates of SSB consumption have remained persistently higher for racial and ethnic minorities (1) , who are also at higher risk for obesity (10) .
Reducing SSB consumption is the focus of many public health efforts in the United States. The 2015-2020 Dietary Guidelines for Americans recommend reducing the consumption of added sugar to less than 10% of calories per day and, specifically, to choose beverages with no added sugars (11) . Several jurisdictions have recently passed beverage taxes that increase the price of SSBs relative to noncalorie beverages such as water. There have also been a variety of unsuccessful legislative attempts, such as SSB warning labels, portion size caps, and restrictions on the purchase of SSBs with benefits from the Supplemental Nutrition Assistance Program. Given the considerable research, policy, and advocacy activities focused on SSB consumption, surveillance on trends in SSB consumption remains important.
Also critical is understanding how beverage intake has changed overall in order to identify key future areas to target, as SSBs represent only one source of beverage calories. Though there have been several studies on patterns and trends in SSB consumption (1, (12) (13) (14) (15) (16) , few studies have examined national changes in beverage consumption overall and by sociodemographic groups (17) (18) (19) (20) . No study has presented the most recent national data on SSB consumption from the National Health and Nutrition Examination Survey (NHANES). Available evidence looking at the consumption of all beverages is several years old (19, 20) .
The purpose of this study is to provide the most recent national estimates of the percentage of drinkers and amount consumed by bever- The study sample consisted of children aged 2 to 19 years old and adults 20 years old with completed 24-hour dietary recalls from each of the time periods. For the 24-hour dietary recall information, responses for children ages 2 to 5 years were provided by caretakers, responses for children ages 6 to 11 years were assisted by an adult, and responses for adolescents were completed independently. Survey respondents were excluded if their dietary recall was incomplete or unreliable (as determined by the NHANES staff). Because of the small sample size of the other race and ethnicity category, and because oversampling of non-Hispanic Asians did not begin until the NHANES 2011-2012, we only reported the results for nonHispanic white participants, non-Hispanic black participants (hereafter referred to as NH white participants and NH black participants), Mexican American participants, and other Hispanic participants (hereafter referred to as non-Mexican Hispanic participants) in the main analyses. The results for the other race group are available upon request. Participants self-reported their race and whether they were of Hispanic origin.
Survey respondents reported all food and beverages consumed in a prior 24-hour period (midnight to midnight) and reported the type and quantity for each item. After the dietary interview, all reported food and beverage items were systemically coded with the use of the US Department of Agriculture Food and Nutrient Database that corresponded with the survey year (21) . Caloric content and other nutrients derived from each consumed food or beverage item were calculated based on the quantity of food and beverages reported and the corresponding nutrient contents by the National Center for Health Statistics. We only used the first dietary recall from each survey for this analysis, as nonresponse is higher for the second dietary interview across all waves, and including it would make our generalizability to The prevalence of SSB consumption declined significantly from 2003 to 2014 among children (79.7%-60.7%; P < 0.001) and adults (61.5%-50.0%; P < 0.001) ( Figure 1 ). Table 2 reports the prevalence of SSB consumption stratified by age and race or ethnic group. Among children, the prevalence of SSB consumption decreased significantly across all age categories (P < 0.001 for all three). Within these agespecific categories, there was a significant decrease in SSB consumption prevalence for each gender (Supporting Information Table S1 ) except females ages 12 to 19 years old. With respect to race and ethnicity, SSB consumption prevalence declined significantly across all age categories of NH white participants, among NH black participants ages 12 to 19 years old (89.6%-78.3%; P < 0.001), and among Mexican American participants ages 2 to 5 years old (80.4%-53.6%; P 5 0.003) and 12 to 19 years old (86.3%-71.6%; P < 0.001). No significant declines in the prevalence of SSB consumption were observed among non-Mexican Hispanic children. Among adults, the prevalence of SSB consumption declined significantly among 20-to 39-year-olds (72.5%-60.8%; P < 0.001) and 40-to 59-year-olds (61.0%-46.4%; P < 0.001). Within age-specific categories of adults, significant declines in SSB consumption were observed for NH white participants ages 20 to 39 years old (69.5%-56.2%; P < 0.001) and 40 to 59 years old (58.8%-42.9%; P 5 0.002) and NH black participants ages 40 to 59 years old (74.5%-58.3%; P 5 0.005). No significant declines in the prevalence of SSB consumption were observed for Mexican American or non-Mexican Hispanic adults. Supporting Information Table S2 reports the prevalence of SSB consumption for non-Hispanic Asian Americans by using the 4 years available (2011-2014). Table 3 summarizes the prevalence of beverage consumption among children and adults by type of beverage. Among children, the prevalence of 100% juice consumption declined significantly among 12-to 19-year-olds (26.2%-18.6%; P 5 0.008), water increased significantly across all age groups (P < 0.001 for all three), and no significant changes were seen for coffee and tea, milk, or diet beverage consumption for any age group. Among adults, the prevalence of 100% juice consumption decreased significantly among those 60 years or older (32.5%-24.7%; P < 0.001), milk decreased significantly among 20-to 30-year-olds (44.2%-35.2%; P < 0.001) and those 60 years or older (54.9%-44.8%; P < 0.001), coffee and tea decreased significantly among those 60 years or older (80.3%-72.5%; P < 0.001), and diet beverages decreased significantly among those 20 to 39 years old (16.3%-11.6%; P 5 0.001) and 40 to 59 years old (21.8%-19.2%; P 5 0.006). The prevalence of water consumption increased across all age groups (P < 0.001 for all three), and no significant changes were seen for alcohol. Table 4 summarizes the prevalence of SSB consumption among children and adults by type of SSB. Across all age groups of children, the prevalence of soda and fruit drink consumption decreased significantly. The prevalence of low-calorie SSB consumption increased significantly among 12-to 19-year-olds (2.2%-4.8%; P 5 0.004), and other SSB consumption increased among 6-to 11-year-olds (15.3%-18.5%; P 5 0.002). No significant changes were seen for sports drink consumption in children. Across all adult age categories, the prevalence of fruit drink consumption decreased significantly, and soda consumption decreased among 20-to 39-year-olds (50.7%-35.2%; P < 0.001) and 40-to 59-year-olds (40.2%-25.5%; P < 0.001). The consumption of sports drinks, low-calorie SSBs, and other SSBs did not change significantly for adults.
The per capita consumption of beverage calories is presented in Table 5 . Among children, calories from SSBs and milk decreased significantly across all ages, while calories from 100% juice decreased among 2-to 5-year-olds (83.0-53.3 kcal; P 5 0.001) and 12-to 19-year-olds (50.1-29.4 kcal; P 5 0.004). Among adults, calories from SSBs decreased significantly among 20-to 39-year-olds (282.9-190.4 kcal; P < 0.001), while calories from 100% juice declined among 40-to 59-year-olds (35.7-21.0 kcal; P 5 0.003).
Calories from milk decreased significantly among 20-to 39-yearolds (101.9-67.5 kcal; P < 0.001) and among 40-to 59-year-olds (76.3-55.7 kcal; P 5 0.004), while calories from alcohol did not change significantly across any age category.
The per capita consumption of SSB calories is presented in Figure 2 (children) and Figure 3 (adults). Supporting Information Table S3 reports the point estimates. Among children, calories from soda and fruit drinks decreased significantly for all ages (P < 0.001 for all).
Calories from other SSB consumption increased among 6-to 11-yearolds (20.3-33.7 kcal; P 5 0.002) and 12-to 19-year-olds (42.1-49.0 kcal; P 5 0.005). There was no significant change in calories from sports drinks or low-calorie SSBs for any age group. Among adults, calories from fruit drinks significantly decreased across all age groups (P < 0.001 for all), while soda declined significantly among 20-to 39-year-olds (171.0-97.4 kcal; P < 0.001) and 40-to 59-year-olds (104.7-66.2 kcal; P < 0.001). There was no significant change in calories from sports drinks, low-calorie SSBs, or other SSBs.
Supporting Information Table S4 presents the per capita consumption of soda calories stratified by age, gender, and race or ethnic 50.1 calories (from 190.4 kcal to 137.6 kcal; P < 0.001) for adults. This overall decline in both beverage and SSB consumption is consistent with previous literature, suggesting a recent "turning point" (23) toward lower energy intake in the US diet, potentially attributable to widespread discussion and media coverage of the role of certain foods (e.g., SSBs) in promoting obesity, changes to food allowances within the Special Supplemental Nutrition Program for Women, Infants and Children, improvements to school feeding programs, and product reformulations by food manufacturers and retailers. From an energy balance perspective, it is encouraging that children and adults are consuming fewer calories from beverages, as liquids have lower satiety and are less well compensated than calories from solid foods (24, 25) . The overall declines in beverage calories may help to explain the leveling of obesity in the general population and reductions among young children ages 2 to 5 years.
Notably, in almost all years of the study, the percentage of drinkers and per capita consumption was higher for milk than for SSBs among younger children (aged 2-11 years). Over the period, milk was the largest source of per capita beverage calories among younger children (aged 2-11 years), and SSBs (mostly soda) were the largest source of beverage calories for adolescents and adults.
For the years of the study in which water consumption was collected (2005 and onward), the percentage of drinkers was high and increased significantly over the period for all age groups. The prevalence of 100% juice consumption remained constant over time across all age categories of children. The continual monitoring of juice consumption trends remains important given the strengthening evidence base linking 100% juice consumption to weight gain, particularly among young children (26, 27 ).
The differences in SSB consumption trends by sociodemographic characteristics were also notable. While NH white adults experienced declines in SSB consumption across almost all age groups, there were no significant changes for any age category of Mexican American and non-Mexican Hispanic participants or for NH black participants aged 20 to 39 years or 60 1 years. Furthermore, the absolute levels for the percentage of SSB drinkers and per capita consumption of soda remained highest among black, Mexican American, and non-Mexican Hispanic adolescents (12-19 years old) for all years of the study, which is consistent with results from other papers (14, 19, 28) and important because these groups are also at higher risk for obesity and diabetes (10, 29) . Also like prior studies (14, 19) , we observed a considerable gradient by age, with young children and the elderly consuming the lowest quantity of SSBs and adolescents and young adults consuming the most.
Although our results suggested that SSB consumption is declining overall, they also highlighted the need for reducing disparities in SSB consumption by race and ethnicity. Current public health efforts may be helpful for narrowing this gap. Key among them are beverage taxes, which are gaining momentum in the United States. In 2014, Berkeley, California passed the nation's first beverage tax. Last year, six jurisdictions successfully followed suit (Philadelphia, Pennsylvania; Boulder, Colorado; San Francisco, California; Oakland, California; Albany, California; and Cook County, Illinois), affecting roughly 8 million residents. Most recently, Seattle, Washington passed a beverage tax in June 2017. Several other jurisdictions are actively debating a beverage tax. In Berkeley, California and Mexico where evidence is available, the data suggests that the taxes have a larger impact among low-income households or neighborhoods (30, 31) . Targeted policies that aim to have a differentially large impact on reducing SSB consumption among groups at higher risk will also be an important strategy going forward. Another way to encourage greater consumption of healthier beverages (such as water) could be through procurement policies (32) , which place restrictions on the types of beverages that can be made available for purchase in places such as schools, worksites, or government institutions. These healthy beverage procurement policies may have the added benefit of catalyzing the beverage industry to reformulate beverages to meet a heathier profile (such as flavored water rather than soda).
These data provide the most recent national estimates for beverage consumption among children and adults in the United States (overall and by demographic characteristics) and analyze trends in beverage consumption from 2003 to 2014. Despite these strengths, this study had several limitations. Our reliance on single 24-hour dietary recalls may have introduced inaccuracy and bias to our analyses because of underreporting. However, evidence suggested better recall accuracy with packaged beverage items such as SSBs. It also did not consider the within-person variability in SSB consumption. Therefore, the results should be interpreted as representing intake on a given day rather than as usual intake over a longer period of time.
The NHANES data are cross-sectional, which only allowed us to address associations rather than causality. These analyses did not control for some health behavior variables that may be associated with SSB consumption, such as smoking or physical activity.
Conclusion
Overall, beverage consumption declined for children and adults from 2003 to 2014, driven primarily by a decrease in the percentage of SSB drinkers and lower per capita consumption of SSBs. However, adolescents and young adults still consume more than the recommended amount of SSBs set by the 2015-2020 Dietary Guidelines for Americans, and levels of SSB consumption are persistently highest among black, Mexican American, and non-Mexican Hispanic individuals, who are also at higher risk for obesity. A notable positive trend is the relatively higher consumption of milk (compared to SSBs) among younger children and the increasing percentage of water drinkers among children and adults.O V C 2017 The Obesity Society
